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[002] 



POWER TRAIN FOR A MOBILE VEHICLE 



[003] 

[004] According to the type defined in the preamble of claim 1 , the invention 

relates to a power train for a mobile vehicle. 

[005] 

[006] The power train, according to the preamble, has an internal combustion 

engine which, on one side, drives the driving wheels via a hydrodynamic converter 
and a rear-mounted shiftable reduction gear and, on the other, is connected with 
an activatable consumer. This design is often used in construction machinery, 
such as wheel loaders, where a hydrostatic pump in operative connection with the 
prime mover stands as consumer, supplying with pressure mediurh the steering 
system or the lifting gear, the same as the blade for the actuation thereof. When 
using said power train for this type of vehicle, the performance of the power take 
off is as important as the performance of the drive system in the design of the 
prime mover and of the hydrodynamic torque converter. The prime mover, 
combined with its torque converter, as a rule, has an abrupt torque build-up which 
can be, for example, of 35%, and the prime mover is designed with its torque 
converter so that in the stall point of the vehicle, when the consumer is not 
activated, the prime mover is operated at its rated rotational speed. Due to the 
abrupt torque build-up of the prime mover, the rotational speed of the prime mover 
drops when the consumer is fully activated on the power take off; the torque of the 
prime mover building up whereby a sudden stoppage of the prime mover is 
prevented. As result of this design, during the pure driving operation, the vehicle 
moves to an unfavorable efficiency range which leads to an increased fuel 
consumption. 

[007] DE 691 26 327 T2 discloses an electrohydraulic control device for a power 

train of a vehicle which, depending on a brake valve, controls a primary clutch 
located between the prime mover and the torque converter whereby more power 
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of the prime mover is available during defined operating states of the working 
hydraulics. 

[008] The problem on which this invention is based is to provide a power train for 

a mobile vehicle having an internal combustion engine and a torque converter, the 
same as a power take off, and which stands out by low fuel consumption. 

[009] The problem is solved with a power train for mobile vehicles according to 

the preamble of the main claim and having the characteristics thereof. 



[010] 

[011] According to the invention, the power train for a mobile vehicle has an 

internal combustion engine connected via a primary clutch with a hydrodynamic 
torque converter which drives a reduction gear. The internal combustion engine 
with its torque converter is designed optimized on the drive system whereby the 
prime mover at the stall point of the vehicle, that is, when the vehicle is stationary 
and the prime mover is under full load, approximates it maximum torque, 
the consumer not being activated on the power take off at this stall point. The 
prime mover is thus operated in the drive system at clearly lower rotational speeds, 
which reduces the consumption of fuel. A prime mover having a small torque 
build-up of 15%, for example, is preferably used. At the stall point, the prime 
mover is preferably in the range of about 1 700 rev./min. A converter with greater 
torque build-up is preferably used whereby a lesser converter slip results which, 
with added advantage, affects the consumption of fuel. In order to prevent that 
due to activation of the power take off, the prime mover is loaded above its 
maximum torque, which would result in stoppage of the prime mover; the primary 
clutch, depending on the operating state of the prime mover, is actuated in opening 
direction until the operation of the prime mover remains ensured. In this state of 
operation with slipping primary clutch, the resulting traction is weaker than when 
the primary clutch is closed. To achieve with slipping primary clutch the same 
tractive forces as with similar driving mechanisms without primary clutch, another 
ratio step could be shifted in the powershift transmission. Said additional gear step 
is used only when the consumer is under control. 
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[01 2] In a further development, the primary clutch is actuated in opening direction, 

always while the consumer is activated, to the extent in which a defined rotational 
speed is ensured on the consumer. It is possible to connect an electronic control 
unit with the sensors which detect, for example, the operating state of the primary 
mover, the same as the operating state of the primary clutch and the operating 
state of the transmission and the same as the operating state of the consumer and 
in accordance with said signals, to control the primary clutch so that the prime 
mover can be reliably operated and the consumer have sufficient rotational speed 
available. When the power take off is not activated, the primary clutch preferably 
remains fully closed. It is possible here to use the position of the accelerator pedal 
proportionally as load signal for the prime mover. While an accelerator pedal is 
fully actuated, if a wheel loader, for example, moves into an accumulation of loose 
material, the driving speed decreases in proportion to the resistance until the 
vehicle stops. The prime mover is pressed almost to its maximum torque. If the 
lifting hydraulic system and thus the power take off are now actuated, the primary 
clutch is controlled in operating direction by the electronic control unit so as not to 
fall below a defined prime mover rotational speed. It is possible in this state that 
in the powershift transmission one other high reduction step is shifted in order that 
the traction remains similarly strong so that in similar driving mechanisms without 
primary clutch. The signal for activation of the power take off can result, for 
example, via sensors of the control lever or with sensors on the hydraulic pump of 
the power take off. In one further development, the rotational speed of the prime 
mover is controlled in proportion to the accelerator pedal position, it being possible 
to reduce the traction via a combined brake-inching pedal. It is possible to 
configure the brake-inching pedal so as to have at least two ranges where, in the 
first range of the actuation path, only the traction is reduced via the primary clutch 
and, in another second range of the actuation path, the service brake is controlled 
proportionally rising. At the same time, the primary clutch is increasingly released. 
The use of this additional function prevents, for example, a rolling back on a 
gradient. 



[01 3] The instant invention tiius provides a power train for a mobile vefiicle whicli 

stands out in small fuel consumption by the prime mover and the hydrodynamic 
converter is optimally designed on the drive system and by the primary clutch 
making an additional power reduction possible via a power take off. 

[014] 

[01 5] Other features are to be understood from the description of the figure. 

[016] 

[017] 

[018] The single Figure shows a primary mover 1 designed as an internal 

combustion engine and connected via a primary clutch 2 with a hydrodynamic 
converter 3. The output of the hydrodynamic converter is connected with an 
engageable reduction gear 4, an output 5 of which is connected with driving 
wheels (not shown) of the mobile vehicle. A consumer 7 is directly connected via 
a power take off 6 with the prime mover 1 . The consumer 7 is designed as a gear 
wheel pump or adjustable hydraulic axial piston pump and supplies hydraulic 
cylinder 8 such as the lifting cylinders of a blade of a wheel loader. The hydraulic 
cylinder 8 can be activated via a control lever 9. An electronic control unit 10 
detects the rotational speed of the prime mover 1 from a sensor 1 1 , the operating 
state of the primary clutch 2 from a sensor 12, the output rotational speed of the 
hydrodynamic converter 3 from a sensor 13, the position of the accelerator pedal 
from a sensor 14, the position of the brake pedal from a sensor 1 5 and the position 
of the control lever 9 from sensor 16. It is possible to bring the hydrodynamic 
converter 3 to operative connection with a converter bridge clutch which opens or 
closes, starting from a defined operating state of the hydrodynamic converter 3. 
If the wheel loader, for example, is in transportation drive, the electronic control 
unit 1 0 detects via the sensor 1 6, that the hydraulic cylinders are not activated and 
keeps the primary clutch 2 closed. The prime mover 1 and the hydrodynamic 
converter 3 are hereby operated with an optimized range of efficiency, since the 
hydrodynamic converter 3 and the prime mover 1 are designed in the stall point so 



that, during a reduced rotational speed, tlie prime mover 1 is in the range of its 
maximum torque. If the lifting gear of the blades is actuated in a wheel loader, 
the electronic control unit 10 detects via the sensor 16 the actuation of the control 
lever 9 and the electronic control unit controls the primary clutch 2, according to 
the operating state of the prime mover 1 , which it detects, via the sensor 1 1 and 
the sensor 1 4, in a manner such that either a defined rotational speed of the power 
take off 6 is maintained or the prime mover 1 does not drop below a defined 
rotational speed level. If the electronic control unit 10 detects, via the sensor 15, 
that the brake pedal is actuated, the primary clutch 2 is controlled by the electronic 
control unit 10 in opening direction. It is possible here in a first path range of the 
brake pedal to reduce only the traction via the primary clutch 2 and in another path 
range of the brake pedal increasingly to control in closing direction a service brake 
(not shown). 

It is thus possible to control the power train sparing fuel. 
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Reference numerals 

1 prime mover 

2 primary clutch 

3 hydrodynamic converter 

4 reduction gear 

5 output 

6 power take off 

7 consumer 

8 hydraulic cylinder 



9 control lever 

10 electronic control unit 

1 1 sensor 

12 sensor 

1 3 sensor 

14 sensor 

15 sensor 

16 sensor 



